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Title: 

Aseptic filling valve. 

Abstract: 

Disclosed is an aseptic filling valve comprising a valve seat (2) arranged within a tubular 
member (1), an Interior moving member (4) arranged In the tubular member and having a 
valve body (3), an exterior moving member (8) arranged outside the tubular member (1) 

and magnetically coupled with the interior moving member (4), a wall member (12) 
including the exterior moving member (8) therein and a pressure chamber (15) defined by 
said wall member (12), tubular member (1) and exterior moving member (8) wherein the 
exterior moving member (8) is moved by applying a fluid pressure to the interior of the 
pressure chamber (15) and the interior moving member (4) is moved in follow-up with the 
movement of the exterior moving member (8) to effect the operation of opening and 

closing the valve. 
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® Aseptic filling valve. 

® Disclosed is an aseptic filling valve comprising a valve seat (2) arranged within a tubular member (1), an 
interior moving member (4) arranged in the tubular member and having a valve body (3), an exterior moving 
member (8) arranged outside the tubular member (1) and magnetically coupled with the Interior moving member 
(4), a wail member (12) Including the exterior moving member (8) therein and a pressure chamber (15) defined 
by' said wall member (12). tubular member (1) and exterior moving member (8) wherein the exterior moving 
member (8) is moved by applying a fluid pressure to the interior of the pressure chamber (15) and the interior 
moving member (4) is moved in follow-up with the movement of the exterior moving member (8) to effect the 
operation of opening and closing the valve. 
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ASEPTIC FiLUNQ VALVE 



Background of the Invention 



(1) Field of the Invention 

5 The present invention relates to an aseptic filling valve for use in supplying and discharging a liquid in a 
filling apparatus for filling a liquid such as a drink or food or a medicine in a vessel. More particularly, the 
present Invention relates to an aseptic filling valve which is opened and closed by utilizing magnetic 
coupling and which has a simple structure, an excellent durability and a high aseptic characteristic. 

w (2) Description of the Related Art 

In the packaging field in the food industry and the pharmaceutical industry, in order to prevent . 
deterioration and degradation of filled contents by the microbial contamination and improve the long-period 
preservability. an aseptic filling system is adopted. According to the aseptic filling system, a sterilized 

js content Is filled in a sterilized vessel in an aseptic environment. Special considerations should be taken for 
constituent elements of filling apparatus used for the aseptic filling system from the aseptic viewpoint so as 
to maintain ttie aseptic environment. Furtiienmore, prior to ttie filling operation, content-passing portions, 
mainly pipe systems, of the filling apparatus are sterilized by sterilizing means such as steam and hot 
water, and elements used for these portions of tiie filling apparatus should have a high resistance to such 

20 sterilization. In view of ttie foregoing, an aseptic valve Is used as ttie filling valve attached to tfie filling 
apparatus for controlling tiie supply and discharge of a liquid content. 

However, conventional aseptic valves are insufficient in various points, for example, practical main- 
tenance of an aseptic state and prevention of deterioration of a fluid. 

For example, In an aseptic valve proposed In Japanese Examined Utility Model Publication No.56- 

25 43188, steam or a sterilizing agent is caused to flow on a sliding portion of tiie valve to form an aseptic 
barrier. In tills aseptic valve, microorganisms Intruding from tiie exterior can be killed by tiie steam 
sterilization or by the action of tiie sterilizing agent, but it is apprehended that the fluid will be deteriorated 
by tiie high temperature possessed by stem or the fluid will be contaminated witti the sterilizing agent. 
In a valve of a closed structure proposed in Japanese Unexamined Utility Model Publication No.60- 

30 126775. a diaphragm is utilized for realizing an aseptic effect. Valves comprising a diaphragm or bellows 
are fi'equentiy used for pipelines In the food industry and tiie pharmaceutical Industy. However. If tiie 
diaphragm or bellows Is worn away or broken, the aseptic state cannot be maintained and tiiere is a risk of 
occurrence of various problems. Since the bellows or diaphragm is uncertain in ttie durability, ttie bellows or 
diaphragm cannot be used at parts where opening and closing operations are fi'equentiy performed. 

35 As anottier prior art technique, tiiere can be mentioned an apparatus In which the flow of a fluid Is 
controlled by opening and closing by utilizing a magnetic flux, as disclosed In French Patent Application 
Publication No. 2.206,726. 

In tills apparatus, a valve seat Is disposed wittiin tiie apparatus proper and a closing device, which is 
driven by a magnetic flux fi'om the exterior of tiie apparatus proper, Is supported on the valve seat. In claim 

40 2 of tills French patent application publication, It is specified tiiat tiie closing device Is a ball lying of tiie 
valve seat disposed In the lower portion of tiie apparatus proper, which is moved by tiie gravity and tiie 
dynamic force of tiie flow of a fluid. In tills case, tiie closing of tiie valve is performed without using the 
magnetic force of a magnet but by detaching a penmanent magnet disposed outside ttie apparatus proper 
apart fi-om tfie apparatus proper, tiie magnetic flux attracting the ball as ttie valve member is extinguished 

46 and tiie ball dropped on tiie valve seal by the gravity and tiie flow of a fluid blocks the flow of the fluid. 
When the valve is opened, the permanent magnet Is brought close to tiie apparatus proper by tiie fluid or a 
mechanical jack and the ball Is attracted by ttie magnetic flux of tiie permanent magnet to raise tiie ball 
from ttie valve seat. This mettiod is advantageous over ttie above-mentioned method using an aseptic valve 
or tiie like in the quality-preserving property and durability. However, movable parts such as a permanent 

50 magnet, a rod and a jack are exposed to tiie outside and a sliding portion is present in tiie rod. and 
ttierefore, ttiere Is a risk of contamination of tiie aseptic atmosphere witii a leaking jack-operating fluid and a 
lubricating oil and It cannot be said ttiat ttie aseptic property is complete. Moreover, the method of closing 
the valve by ttie weight of spherical valve member Is Insufficient In ttie reliability and fine adjustment of tiie 
opening degree and the flow rate is difficult. 
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Summafy of the invention 

The present invention is to solve the alwve-mentioned problems of the conventional aseptic valves. It is 
therefore a primary object of the present invention to provide an aseptic filling valve utilizing magnetic 

5 coupling, which has a simple structure and an excellent durability and in which a sliding part is closed and 
contamination of an atmosphere with a leaking operating fluid or a lut)rfcating oil Is not caused, the aseptic 
property is excellent, the operation of opening and closing the valve can be perfonned assuredly and the 
opening degree and the flow rate can be easily controlled. 

Another object of the present invention is to provide an aseptic filling valve which shows an excellent 

to durability under high-temperature and high-pressure conditions adopted for steam sterilization or hot water 
sterilization of pipelines of an aseptic filling apparatus and the opening-closing operation can be performed 
easily and assuredly. 

In accordance with the present invention, there is provided an aseptic filling valve comprising a valve 
seat arranged within a tubular memt)er. an interior moving memt)er arranged in the tubular member and 

75 having a valve body, an exterior moving member arranged outside the tubular member and magnetically 
coupled with the interior moving member, a wall member including the exterior moving member therein and 
a pressure chamber defined by said wall member, tubular member and exterior moving member, wherein 
the exterior moving member is moved by applying a fluid pressure to the Interior of the pressure chamber 
and the Interior moving member is moved in follow-up with the movement of the exterior moving member to 

20 effect the operation of opening and closing the valve. 

The magnetic coupling between the interior moving member and the exterior moving member is 
effectively accomplished by arranging a permanent magnet, a ferromagnetic member or a combination 
thereof as the magnetic coupling member in the interior moving member and arranging a permanent 
magnet, a ferromagnetic member or a combination thereof as the magnetic coupling member in the exterior 

25 moving member on the side of the tubular member. In order to obtain a strong holding force, it is preferred 
that a magnet having a maximum energy product of at least 80 KJ/m^, for example, a rare earth element- 
cobalt magnet or a rare earth element-iron magnet, as the permanent magnet. 

In order to ensure the valve-sealing property at the valve-closing operation, it is pretended that at the 
valve-closing operation, after the valve seat is brought into contact with the valve body and the movement 

30 of the interior moving member is stopped, the exterior moving member be further moved to shift the normal 
attracting positional relation between the exterior moving member and the interior moving member and the 
valve body be pressed to the valve seat by the generated attracting force. 

In order to prevent uneven wearing of the valve body and valve seat, it is prefenred that a guide such as 
a screw, a vane or a guide be arranged on the outer side face or end portion of the interior moving member 

35 SO that the interior moving member is rotated by the movement of a fluid within the tubular member. 

Brief Description of the Drawing 



Rg. 1 is a view showing the longitudinal section of one embodiment of the aseptic filling valve of the 
40 present invention. 

Rg. 2 is a view showing tiie cross section taken along line A-A in Rg. 1. 

Rg. 3 and 4 are side and plane views showing an example of the interior moving member, in which a 
screw guide is formed. 

Rg. 5 and 6 are side and plane view showing another example of tiie interior moving member, in which 
46 a vane guide is formed. 

Detailed Description of the Invention 



In tiie aseptic filling valve of tiie present invention, a valve seat and an interior moving member having a 
50 valve member are arranged within a tubular member acting as a fluid passage, and the operation of opening 
and closing tiie valve is effected by moving ttiis interior moving member. The present invention is 
characterized in that an exterior moving member magnetically coupled with the interior moving member is 
arranged outside tiie tubular member, and this exterior moving member is included and enclosed by a 
sealed wall member to form a pressure chamber defined by the wall member, tubular member and exterior 
55 moving member, and an- operating fluid is inti'oduced into this pressure chamber, tiie exterior moving 
member is moved by the pressure of this fluid and the interior moving member is moved in fbllow-up with 
the movement of tiie exterior moving member to effect tiie operation of opening and closing tfie valve. 
A magnetic coupling member comprising a permanent magnet a ferromagnetic member or a combina- 
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tion thereof Is disposed in the exterior moving meml)er on the side of the tubular inemt)er and In the interior 
moving member, so that the exterior moving member and the interior moving member are mechanically 
coupled with each other strongly through the wail of the tubular member. Since the mechanical movement 
for opening and closing the valve is transmitted through this magnetic coupling, a mechanical sliding part or 

5 flexible part for which a sealing property is required is not present between the interior of the tubular 
member as the fluid passage and the exterior of the tubular member, and the interior and exterior of the 
tubular member are completely isolated from each other and therefore, the aseptic property is completely 
maintained in the interior of the tubular member. Moreover, an excellent washabillty is attained. Further- 
more, since a sliding part or flexible part for which a sealing property is required is not present, the 

10 durability of the aseptic filling vaWe is effectively Improved. 

The exterior moving member is included and enclosed in the closed wall member, and the exterior 
moving member is driven and lineariy moved along the tubular member by applying a fluid pressure to the 
Interior of the pressure chamber defined by the wall member, tubular member and exterior moving member. 
Since this driving mechanism Is anranged in the interior of a space insulated from the exterior by the closed 

15 wall member and tubular member, a mechanical sliding part or flexible part for which a sealing property Is 
required is not exposed to the exterior. In general, in order to maintain the aseptic state, an aseptic filling 
apparatus provided with an aseptic filling valve Is placed in a clean room of a clean environment. Special 
consideration should be taken for equipments used in such an environment so as to maintain the aseptic 
state. In the aseptic filling valve of the present invention, a movable part exposed to tfie outside is not 

20 present, and therefore, contamination of the environment with a leaking operating fluid or a lubricating oil Is 
not caused, and a high aseptic property is attained. 

The operation of opening and closing the valve is carried out in the following manner. When an 
operating fluid is supplied into the pressure chamber, the fluid pressure is applied to the interior of the 
pressure chamber and by this pressure, the exterior moving member Is moved within the closed wall 

25 member along the tubular member. If the exterior moving member is thus moved, the Interior moving 
member magnetically coupled with exterior moving member through the wail of the tubular member is 
driven in follow-up with the movement of the exterior moving member and Is moved witiiin the tubular 
member along the tubular member. Since the valve body is held in the interior moving member, the valve 
body is moved by the fluid pressure In the pressure chamber. If the valve body is separated from the valve 

30 seat secured in the tubular member, the valve is opened and the fluid flowing in the tubular member flows 
out. In contrast, if the valve body is brought in contact with the valve seat, the valve is closed and tiie fluid 
flowing in the tubular member is stopped. If opening degree of the valve is changed by changing the 
distance between the valve seat and the valve body, a maximum flow rate is obtained at the full opening 
where the opening degree is largest, and as the opening degree is decreased, the flow rate is reduced. 

35 Accordingly, in the aseptic filling valve of the present invention, by adjusting tiie fluid pressure in tiie 
pressure chamber, not only the valve-opening operation but also the valve-closing operation is forcibly 
accomplished and the operation of opening and closing the valve can be performed more assuredly than in 
the valve-opening and valve-closing mechanism where the gravity if utilized. 

In general, a pair of pressure chambers are arranged above and below the exterior moving member or 

40 before and after the exterior moving member, and when the fluid pressure of an operating fluid is applied to 
the interior of one pressure chamber, the otiier pressure chamber is released. However, by applying an 
appropriate fluid pressure to both of tiie pressure chambers, the operation of opening and closing the valve 
can be stopped in the midway. Thus, by adjusting tiie Introducing speed of tiie operating fluid into tiie fluid 
chamber and the fluid pressure, tiie operation of opening and closing the valve can be optionally controlled 

45 with ease. Since tiie flow quantity and flow speed of tiie fluid to be filled can be optionally changed, tiiere 
can be attained a control effect of controlling bubbling and engulfing of air at the filling step, A pair of 
pressure chambers need not always be anranged above and below (or before and after) the exterior moving 
member, but mechanical means such as a spring can be used instead of one pressure chamber, as is seen 
in a single acting cylinder. 

so The exterior moving member and interior moving member are mechanically coupled with each otiier 
tightiy, and they are arranged at such a positional relation ttiat they are held at energetically stable points of 
a constructed magnetic circuit. Namely, the interior moving member is linearly driven along the tubular 
member in follow-up with tiie movement of the exterior moving member. When tfie valve is closed, the 
exterior moving member Is moved in the closing direction and the interior moving member is moved In 

55 follow-up with ttie movement of tiie exterior moving member to support the valve body on the valve seat. 
However, even after the valve seat falls in contact witii tiie valve body and the movement of the Interior 
moving member is stopped, tiie exterior moving member is furtiier moved in the same direction by a small 
distance to shift tiie nonmal attracting positional relation between tiie exterior moving member and tiie 
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interior moving member, and by the generated magnetic attractive force, the valve body can be pressed to 
the vatve seat. This method is effective for ensuring the sealing property of the valve at the time of dosing. 

The interior moving member makes a linear movement along the tubular member for opening and 
clo^ng the valve. If a screw guide, a vane guide or a groove guide is formed on the outer side face or the 

5 end portion of the interior moving memt)er so that a rotating force is generated by the movement of the 
fluid passing through the interior of the tubular member, not only the normal linear movement but also a 
certain rotational movement can be Imparted to the interior moving member, whereby the valve body held 
in the interior moving member is rotated and the contact portion between the valve body and valve seat Is 
not kept constant bit Is perpetually changed. Accordingly, uneven wearing by one-side contact between the 

10 valve body and valve seat can be effectively prevented. 

The aseptic filling valve of the present invention has a simple structure and a sliding portion for which a 
sealing property is required is not present in the interior of the tubular member, and therefore, the 
washability is excellent and the sterilizing operation of pipe-lines to be conducted before the filling operation 
can be perfbmned easily. 

75 Preferably, a magnet having a maximum energy product of at least 80 KJ/m^, such as a rare earth 
element-col)alt magnet or a rare earth element-Iron magnet, is used as the magnetic material for the 
magnetic coupling. In case of such a magnet an effective holding force can be maintained under high- 
temperature and high-pressure conditions for steam or hot water sterilization. Moreover, the reduction of the 
magnetic force with the lapse of time Is very small. Accordingly, the magnet can be used substantially 

20 semipermanently. 

Prefenred embodiments of the aseptic filling valve of the present invention will now be described with 
reference to the accompanying drawings. 

One embodiment of the aseptic filling valve of the present invention is illustrated in Rgs. 1 and 2. Fig. 1 
is a view showing the longitudinal section and Rg. 2 is a view showing the cross section taken along line A- 
25 A in Rg. 1 . 

In the drawings, reference numeral 1 represents a tubular member, reference numeral 2 represents a 
valve seat, and reference numeral 4 represents an interior moving member. The interior moving member 4 
comprises a valve body 3 disposed at a position confronting the valve seat 2, a magnetic coupling member 
5 disposed at a position confronting a coupling member 9 of an exterior moving member through a tubular 

30 member wall, and a holding member 6 for holding the foregoing members. The holding member 6 has a 
star shape having six convex parts on the outer sideface, a streamlined top and the valve body 3 arranged 
in the bottom portion thereof. The axis of the holding member 6 is in agreement with the axis of the tubular 
member 1 and the holding member 6 is located above the valve seat 2. The magnetic coupling member 5 
comprises a penmanent magnet, a fen'oelectric member or a combination thereof. In the embodiment shown 

3S in the drawings, the magnetic coupling member 5 is a column fonned by piling disk-shaped permanent 
magnets 5a and disk-shaped fenroelectric members 5b alternately, and the axis of this column Is in 
agreement with the axis of the interior moving member 4. The magnetic coupling member 5 may have a 
shape of a hollow column or other shape. 

The holding member 6 is disposed to hold the magnetic coupling member 5 and connect it to the valve 

40 body 3, and In order to enhance the magnetic coupling effect, the holding member 6 is composed of a non- 
magnetic material. 6y the non-magnetic material refen^d to herein is meant a substance not showing a 
magnetic property industrially and practically necessary for attraction and aspiration, and physically, 
magnetic materials such as a weakly magnetic material, a paramagnetic material and a diamagnetic 
material are included. According to tiie shape of ttie interior moving member, for example, in the case 

45 where the valve body proper is composed of a magnetic coupling material, the holding member need not 
always be disposed. Reference numeral 7 represents a passage for a filled liquid flowing In tiie tubular 
member 1. The upstream side of the tubular member 1 is connected to a tube passage for the supply of a 
filled liquid or the like, and a filling nozzle or the like is connected to tiie downstream side of the tijbular 
member 1. At least a portion, located between ttie magnetic coupling members, of the tubular member 1 

50 should be composed of a non-magnetic material. Reference numeral 8 represents an exterior moving 
member, which has a shape of a thick cylinder annulariy sun^ounding the periphery of the tutailar member 
1. The axis of the exterior moving member 8 is in agreement wiUi tiie axis of the tubular member 1. The 
exterior moving member 1 comprises a magnetic coupling member 9 anwged on the side of tiie tubular 
member 1 and a holding member 10 for holding tiie magnetic coupling member 9. The magnetic coupling 

55 member 9 comprises a permanent magnet, a fenromagnetic material or a combination thereof. In the 
embodiment illustrated in the drawings, tfie magnetic coupling member 9 is fonned by piling disk-shaped 
permanent magnets 9a and annular ferromagnetic members 9b alternately so that tiie polarity is adapted for 
attraction of the magnetic coupling member 5 of the Interior moving member. A holding member 10a Is 



Patent provided by Sughrue K^m, PLLC - httpJAwww.8ughrue.com 



EP 0 436 214 A1 

used for arranging the permanent magnet 9a at a predetermined position. The holding member 10 and tiie 
holding member 10a are composed of a non-magnetic material. According to the shape of the exterior 
moving memt)er, for example, in the case where the entire exterior moving member is composed of a 
magnetic coupling material, the holding member need not always be disposed. Reference numeral 11 

5 represents a freely slidable sealing mechanism. 

Reference numeral 12 represents a side wall of the closed wall member, and a thick and annular closed 
chamber 15 is constructed by this side wall 11 and top and bottom walls 13 and 14 of the closed wall 
member between this side wall and the tubular member 1. The exterior moving member 8 is located within 
the closed chamber 15. and upper and lower pressure chambers 16 and 17 are formed in upper and lower 

70 portions of the exterior moving member 8. The freely slidable sealing mechanism 1 1 on the inner side and 
the freely slidable sealing mechanism 11 on the outer side are closely contacted with the tubular member 1 
and the side wall 12 of the closed wall member, respectively, so that the exterior moving member 8 can be 
moved in the vertical direction while keeping air tightness. 

Operating fluid passages 18 and 19 communicating with the upper and lower pressure chambers 16 

15 and 17, respectively, are formed on the top wall 13 and bottom wall 14 of the closed wall member, and their 
exits 20 and 21 are connected to the operating fluid tube passage. Reference numeral 22 represents a 
sealing mechanism, and each of reference numerals 23 and 24 represents a stopper also acting as a shock 
absorber. 

Known permanent magnets such as AInico magnet, iron-cobalt-magnet, fenite magnet, rare earth 
20 element-cobalt magnet and rare earth element-iron magnet can be used as the pemnanent magnet for the 
magnetic coupling members of the exterior moving member 8 and interior moving member 4. Pennanent 
magnets having a maximum energy product of at least 80 KJ/m^. such as a rare earth element-cobalt 
magnet represented by samarium-cobalt magnet (SmCo magnet) or a rare earth element-Iron magnet 
represented by neodium-iron magnet (NdFe magnet), have excellent magnetic characteristics and are 
25 preferably used in the present invention. Typical properties of samarium-cobalt magnet and neodium-lron 
magnet are shown in Table 1 . 
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Table 1 



Snco Magnet 



NdFe Magnet 



CDHStituent element 



Preparation method 
Magnetic properties 
(Bll)max 

Br 

Hcj 

Reversible peine- 
ability 

Reversible tenpera* 
ture change 

Br 

HoJ 



sm. Co, Fe, Cu Nd, Fe, B and other 
and other additives additives 



sintering 

80-260 KJ/m^ 



sintering 



190-310 KJ/m" 



0,6-l»2T 



420-1600 KA/m 
1.05 



0.9-1. 3T 
870-1990 KA/m 



1.05 



-0.03 ^ -0.04%/K -0.11 rs. -0. 13%/K 
-0.15/v.-0.30%/K -0.55/N/ -0.65%/K 



Curie temperatiire : lOOO^nZOK^/ - 5^^^ 

8.2-8.4 X lO^Kg/nP 7.3-7.5xlO^Kg/m^ 



density 

Ttiexmal expcinsion 
C// 
(273-373K) 
C -L 
(273-373K) 

Flexural strength 
Ocxtpression strength 
Tensile strength 
Vicker's hardness 
Resistivity 
Crack sensitivity 

Surface rust 



8 X 10-6/K 

11 X 10~^/K 

1.5xl0%/m^ 

BxlO^N/m^ 

3.5xlO^N/m2 

500-550 

8. 6x10"^ it m 

brittle, easily 
cracking 

relatively rust- 
piYX)fing 



5.2 X lO-^/K 

-0.8 X 10-^/K 

2.4xlO%m2 

llxlO^N/ni2 
7.4xl0%m2 

550-650 
13.0xlO"^fl.m 

hard, not easily 
cracking 

relatively easy 
to rust 



The neodium-iron magnet has a maximum energy product (BH)max high as 310 KJ/m^ and has higher 
magnetic performances at normal temperature than the samarium-cobalt magnet and furthermore, the 

neodium-iron magnet has a relatively low density and hence, reduction of the weight can be attained. Still 
further, the neodium-iron magnet has an excellent mechanical strength. The neodium-iron magnet is 
defective in that the magnet is more easily rusted than the samarium-cobalt magnet but a rust-proofing 
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effect can be attained by plating or resin coating. The samarium-cobalt magnet is somewhat superior in the 
magnetic temperature characteristics, but both the magnets are much superior to other magnets such as 
ferrite magnet Thus, these pennanent magnets have a large maximum energy product of the magnetism 
and a small temperature coefficient, and therefore, they have excellent magnetic characteristics at high 
temperatures. Therefore, it is obvious that these permanent magnets can be effectively used for parts for 
which sterilization with steam or hot water Is required, for example, an aseptic filling valve. 

Known fen-omagnetic materials tiiat can be industrially used, for example. Iron, nickel and cobalt, and 
alloys and compounds composed mainly of these metals, such as carbon steel, chromium steel, chromium 
molybdenum steel, silicon steel, nickel chromium steel, nickel chromium molybdenum steel, cobalt steel, 
other steel materials, magnetic materials, e.g.. Iron-nickel alloy, iron-cobalt alloy, iron-aluminum alloy and 
nickel-cobalt alloy, and ferrite materials, e.g., ferritic stainless steel and martensitic stainless steel, can be 
used as the ferromagnetic material for ttie magnetic coupling members of tiie exterior moving member 8 

and interior moving member 4. 

The shapes and structures of ttie magnetic coupling member 5 of tiie interior moving member 4 and 
the magnetic coupling member 9 of tiie exterior moving member 8 are not limited to those shown in the 
drawings. For example, ttie magnetic coupling member can be fomied of a single permanent magnet alone, 
or one of tiie magnetic coupling members can be formed solely of a ferromagnetic material. The 
arrangement of the polarities of tiie magnets is not particularly critical, and permanent magnets can be 
an-anged discretely along the circumferential direction In tfie tube. In each case, however, it is indispensable 
that magnetic coupling sufficient to open and close tiie valve easily and assuredly should be maintained 
between tiie magnetic coupling member 5 and ttie magnetic coupling member 9. In connection with tiie 
example of tiie constiiiction of ttie magnetic coupling members shown in Rgs. 1 and 2. tiie manner of ttie 
magnetic coupling is indicated by magnetic poles N and S and magnetic force lines (a^ow lines) in Rg. 1 . 

Known non-magnetic materials that can be Industrially used, for example . metallic materials such as 
austenitic stainless steel, aluminum, aluminum alloys, titanium, titanium alloys, copper and brass, and 
plastics, ceramics, rubbers and resins not showing ttie magnetic properties, can be used as the non- 
magnetic material for the holding members for ttie exterior moving member and interior moving member 4 
and tiie part of ttie tubular member 1 held between tiie magnetic couplings. 

The interior moving member 4 includes tiie valve body and should have such a shape tiiat magnetic 
coupling should be produce with the exterior moving member and should fonn a passage 7 for the fluid 
wittiin ttie tubular member 1 and should not inhibit flowing of tiie fluid. As shown In Rg. 2, in the present 
embodiment, the interior moving member has six convex parts on ttie outer circumferential side face, and 
by the contact of these projecting parts witti ttie Inner side face of the tubular member 1 , the interior moving 
member 4 is guided so ttiat ttie axis of the valve body 3 is in agreement witfi the axis of tiie valve seat 2. 
The fluid flowing in the tubular member, such as a liquid to be filled, is allowed to pass through a sufficient 
space between the interior moving member 4 and tiie tubular member 1. and Is guided to the valve portion 
wittiout inhibition and flows downstBam through ttie valve seat 2. Rg. 1 shows tti© longitudinal section cut 
at ttie position of tills concave part Incidentally, it is sufficient if ttie fitting between ttie Inner side face of 
ttie tubular member 1 and ttie peripheral edge of tfie convex part of ttie interior moving member 4 Is very 
loose, and ttie fitting degree Is set so ttiat washing is possible between the fitting faces. The shape of the 
interior moving member is not limited to that of tfie present embodiment For example, ttiere can be 
adopted such a hollow cylindrical shape tiiat ttie flowing patti is once fomned in the axis and is extended to 
the periphery just above the valve body. Furthermore, various shapes such as a shape of a square pillar 
and a spherical shape can be adopted. 

In ttie embodiment shown in Rg. 1 . the upper top end portion of ttie interior moving member has a 
streamlined shape, but ttie shape of tiie upper top end portion is not particularly critical, ttiough a shape 
ensuring smootti flow of ttie fluid is preferable. If a spiral shape is given to the above-mentioned convex 
parts or a fluid guide such as a screw, a vane or a groove is fomied on the outer side face or end portion of 
tiie interior moving member 4 so ttiat a rotating power is produced by ttie movement of tiie fluid passing 
ttirough ttie interior of ttie tubular member 1 , a certain rotational movement witti ttie axis being as the center 
of rotation can be given to ttie interior moving member 4 while ttie valve is opened. By ttiis rotation, ttie 
position of tiie contact between tiie valve seat 2 and ttie valve body 3 during ttie closing of the valve can be 
shifted little by little, and ttierefore, uneven wearing of ttie contact faces is not caused even if ttie valve Is 
used for a long time. 

Rgs. 3 and 4 illustrate one example of ttie interior moving member in which a screw guide is disposed, 
and Fig. 3 shows the side face and Rg. 4 shows tiie plane. In the drawings, reference numeral 25 
represents a screw guide. 

Rgs. 5 and 6 illustrate another example of the interior moving member in which a vane guide Is 
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disposed. Fig. 5 shows the side face and Rg. 6 shows the plane, and in the drawings, reference numeral 26 
represents a vane guide. 

in the embodiment of the aseptic fUling valve of the present invention shown in Rgs. 1 and 2, the valve 
is opened and closed in the following manner. 
5 Opening and closing of the valve are accomplished by moving the exterior moving member 8 in the 
vertical direction and by moving the interior moving member 4 in the vertical direction in fbllow-up with the 
movement of the exterior moving member 8. 

The vertical movement of the exterior moving member 8 is accomplished by applying a fluid pressure 
to the upper pressure chamber 16 or the lower pressure chamtier 17. As the operating fluid, there can be 
10 used air (including sterilized air), water (including sterilized water), steam, oil and the like as the operating 
fluid. 

if the fluid pressure Is applied to the upper pressure chamber 16 to increase the pressure in the upper 
pressure chamber 16 over the pressure in the lower pressure chamt)er 17, the exterior moving member 8 is 
moved downward in the closed chamber 15. The interior moving member 4 is driven by the magnetic 

75 coupling force between the magnetic coupling member 9 of the exterior moving memt)er, and the magnetic 
coupling member 5 of the interior moving member and is moved downward together with the exterior 
moving member 8. and the interior moving member 4 is stopped at the position where the valve body 3 is 
closely contacted with the valve seat 4. Fig. 1 is a sectional view showing the positional relation just at this 
moment. Thus, the valve is closed and the flow of the fluid in ttie tubular member 1 is stopped. When the 

20 movement of the interior moving member 4 is stopped, the exterior moving member 8 does not impinge 
against the stopper 24 as yet but is further moved by a very small distance. When the interior moving 
member 4 is further dropped to the point of the lower stopper 24, the movement of the interior moving 
member 4 Is stopped. Since the magnetic coupling member 9 of the exterior moving member continues to 
attract the magnetic coupling member 5 of the interior moving member, the Interior moving member 4 

26 undergoes a downward force, and the valve body 3 is tightly pressed to the valve seat 2. When the valve is 
opened to cause the fluid to flow, a fluid pressure is applied to the lower pressure chamber 17 to increase 
the pressure in the lower pressure chamber 17 over the pressure in the upper pressure chamber 16, and 
the exterior moving member 8 is moved upward by this pressure difference and the interior moving 
member 4 is together moved to separate the valve body 3 from the valve seat 2 and open the valve, 

30 whereby the fluid is caused to flow. When the top end of the exterior moving member 8 falls In contact with 
the upper stopper 23, the exterior moving member 8 is not allowed to further move, and also the interior 
moving member 4 is stopped and the valve Is fully opened to attain a maximum flow of the fluid. If the 
speed of feeding the operating fluid into the upper pressure chamber 16 or the lower pressure chamber 17 
is increased, the opening and closing speed of the valve is increased, and if the feed speed is reduced, the 

36 opening and closing speed of the valve is reduced. By thus controlling the feed speed of the operating fluid 
into the pressure chamber, the opening and closing speed of the valve can be easily controlled. If the 
feeding of the operating fluid into the pressure chamber is stopped In the midway to the full-open or full* 
closed state of the valve and the difference between the pressure In the upper pressure chamber 16 and 
the pressure in the lower pressure chamber 17 is eliminated, the exterior moving member is immediately 

40 stopped together with the interior moving member 4. Accordingly, the open-closed state of the valve can be 
controlled easily and assuredly, and therefore, the flow rate of the liquid can be adjusted easily and 
assuredly. The vertical movement of the exterior moving memt>er 8 can be optionally effected and stopped 
between the upper stopper 23 and the lower stopper 24 with ease. Moreover, opening or closing of the 
valve can be detected by attaching a magnetic sensor such as a lead switch on the outer side face of the 

45 closed wall member 12, though this feature is not illustrated in the drawings. 

The fluid does not always flow downwardly in the interior of the aseptic filling valve of the present 
invention. The filling valve can be used in such a manner that the fluid flows upwardly from the lower 
portion toward the upper portion. In this case, the filling valve is attached to the filling apparatus in a manner 
reverse to the manner shown in the drawings. Moreover, there can be adopted a modification in which the 

50 filling valve Is transversely attached and the pipe path is orthogonally bent at a rear part. 

If the aseptic filling valve of the present invention having the above-mentioned structure Is adopted, the 
following excellent effects can be attained. 

The valve portion is arranged in the closed tubular member and has a simple and tough structure which 
is hardly wom or fatigued, and therefore, an excellent durability is attained. Moreover, the aseptic 

55 characteristic-maintaining property Is excellent and washing and sterilization can be easily accomplished. 

By magnetically coupling the exterior moving member with the Interior moving member, the interior 
moving member can be moved in follow-up with the movement of the exterior moving member to move the 
valve body held by the interior moving member for opening and closing the valve. Accordingly, the 
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operation of opening and closing the valve can be performed easily and assuredly, and the opening and 
closing speed, the opening or closing degree, the maintenance of the opening or closing degree and the 
flow rate of the fluid can be controlled easily and assuredly. 

The aseptic filling valve of the present invention is excellent over other valves using a steam barrier or a 
diaphragm In that the property of retaining the quality of the filled liquid and the durability are much better 
and the aseptic property Is higher. Furthermore, in the structure of the present invention, since any sliding 
part is not exposed to the outside, the atmosphere is not contaminated with a leaking operating fluid or a 
lubricating oil, and the aseptic characteristic is further enhanced. 

Moreover, in the filling valve of the present Invention, the opening and closing operation can be 
performed more assuredly tiian in the conventional opening-closing mechanism using a magnet and 
utilizing tiie weight of tiie valve body, and ttie flow rate of tiie liquid can be adjusted by controlling the 
opening or closing degree of tiie valve easily and assuredly. 

Since the above-mentioned excellent effects can be attained by ttie aseptic filling valve of the present 
Invention, tfie filling valve of the present Invention can be effectively used as an aseptic filling valve for 
filling liquids in various fields where a high aseptic characteristic is required, for example. In ttie fields of the 
food industry and pharmaceutical Industry, Moreover, in tfie fields of tfie electronic Industry and ttie 
biochemical Industry, ttie filling valve of the present invention can be valuably used as a fluid control valve 
to be used wittiin a clean room. Still furttier. ttie filling valve of ttie present Invention can be widely used in 
embodiments where a strict sealing property and an explosion-proof characteristic are required. 

Claims 

1. An aseptic filling valve comprising a valve seat anranged wittiin a tubular member, an interior moving 
member arranged in the tubular member and having a valve body, an exterior moving member 
arranged outside the tubular member and magnetically coupled with tiie interior moving member, a wall 
member including ttie exterior moving member ttierein and a pressure chamber defined by said wall 
member, tubular member and exterior moving member, wherein the exterior moving member is moved 
by applying a fluid pressure to the interior of ttie pressure chamber and the Interior moving member Is 
moved in follow-up with tiie movement of tfie exterior moving member to effect tfie operation of 
opening and closing tiie valve. 

2. An aseptic filling valve as set fortti In claim 1. wherein tfie interior moving member Is provided with a 
magnetic coupling member composed of a permanent magnet and/or a fen^omagnetic material. 

3. An aseptic filling valve as set fortti in claim 1. wherein the exterior moving member is provided witfi a 
magnetic coupling member composed of a permanent magnet and/or a fen'omagnetic material. 

4. An aseptic filling valve as set fortti in claim 1 . wherein at the time of closing ttie valve, ttie valve body Is 
pressed to the valve seat by an attracting force produced by magnetic coupling of ttie interior moving 
member with the exterior moving member. 

5. An aseptic filling valve as set fortfi in claim 1 , wherein ttie exterior moving member and Interior moving 
member perform a linear movement along the tubular member. 

6. An aseptic filling valve as set fortti In claim 1 . wherein a screw guide, a vane guide or a groove guide is 
formed on the outer side face or end portion of ttie Interior moving member and ttie interior moving 
member is rotated by ttie movement of the fluid wittiin tfie tubular member. 

7. An aseptic filling valve as set fortti in claim 2 or 3, wherein ttie maximum energy product of ttie used 
permanent magnet is at least 80 KJ/m^. 
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